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1. (Currently Amended) A laser machining apparatus comprising: 
a laser beam configured to form a feature in a surface of a substrate; 
a first liquid supply structure for directing liquid at the feature, wherein the 
fe* ture can compriso comprises a shadow region to which liquid directed from the 
fir t liquid supply structure is obstructed; and, 

at least a second different liquid supply structure for directing liquid generally 
toward the shadow region, wherein the first and second liquid supply structures are 
jjifigured to deliver liquid to the feature at least a portion of a time that the laser 
operates on the substrat e, wherein the feature is an elongate feature which 
extends generally along a long axis between a first feature end and a generally 



co: 



be; m 



op >osing second feature end, and wherein the first liquid supply structure is 



m itioned proximate to the first feature end and the second liquid supply structure is 



p_o; ijtioned proximate to the second feature end . 
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AMENDMENTS TO THE CLAIMS 



2. (Original) The laser machining apparatus of claim 1, wherein the feature 
comprises a blind feature. 

3. (Original) The laser machining apparatus of claim 1, wherein the feature 
comprises a through feature. 

4. (Canceled) 

5. (Cuirently Amended) The laser machining apparatus of claim [[4]] X, 
wh srein the first liquid supply structure is oriented to eject liquid along a first axis 
wlfch lies at an acute angle relative to the long axis and the second liquid supply 
stricture is oriented to eject liquid along a second axis which lies at a second different 
aetjte angle relative to the long axis. 
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6. (Original) The laser machining apparatus of claim 5, wherein the first axis 
li<js at a 50 degree angle relative to a first substrate surface into which the feature is 

fo med and the second axis lies at a 50 degree angle to the first surface and 80 degrees 
rejative to the first axis. 

7. (Currently Amended) The laser machining apparatus of claim [[4]] 1, 
wlerein the first liquid supply structure and the second liquid supply structure each 
tei minate about 10 microns above a first substrate surface into which the feature is 
formed, 

8. (Currently Amended) The laser machining apparatus of claim [[4]] 1, 
wHerein the first liquid supply structure is positioned at least about 5 millimeters back 
frc m the first feature end and the second liquid supply structure is positioned at least 
ab|>ut 5 millimeters back from the second feature end. 

9. (Original) An apparatus comprising: 

at least one laser source that supplies a laser beam to operate on a substrate at a 
lasjsr interaction zone to form a feature in the substrate; 

a first nozzle oriented to deliver liquid along a first liquid supply path to the 
feature, so that the liquid is delivered to the laser interaction zone; and, 

at least a second different nozzle oriented to deliver liquid to the laser 
interaction zone along a second different liquid supply path, wherein the first nozzle 
an I at least the second different nozzle are selectively activated based upon the 
loqation of the laser interaction zone in the substrate. 

10. (Original) The apparatus of claim 9, wherein the first nozzle and the at 
lea 3t a second nozzle comprise a plurality of nozzles oriented to provide liquid in a 
pal tem generally approximating a footprint of the feature. 
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cc citroller is configured to shut-off the flow of liquid from the first nozzle to allow the 
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1 1 . (Original) The apparatus of claim 9 further comprising a controller for 
ectively controlling a delivery of liquid from individual nozzles wherein the 



east a second nozzle to deliver liquid to the laser interaction zone. 



12. (Original) The laser machining apparatus of claim 9, wherein the feature is 
elongate feature which extends generally along a long axis between a first feature 

enH and a generally opposing second feature end, and wherein the first nozzle is 
po sitioned proximate to the first feature end and the second nozzle is positioned 
proximate to the second feature end. 

13. (Original) The apparatus of claim 9, wherein the first nozzle and the at 
letjst a second nozzle are configured to deliver liquid in the form of an atomized mist. 

14. (Original) The laser machining apparatus of claim 9, wherein the first 
liqliid supply path lies at a 50 degree angle relative to a first substrate surface into 
wl ich the feature is formed and the second axis lies at a 50 degree angle to the first 
sui face and 80 degrees relative to the second liquid supply path. 

15. (Original) The laser machining apparatus of claim 14, wherein the first 
nofczle and the second nozzle each terminate about 10 microns above the first 

sul strate surface into which the feature is formed. 



no: ;zl 



second 



16. (Original) The laser machining apparatus of claim 14, wherein the .first 
e is positioned at least about 5 millimeters back from the first feature end and the 
nozzle is positioned at least about 5 millimeters from a second feature end. 
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17. (Currently Amended) An apparatus comprising: 

a laser beam configured to act on a substrate to form a feature through a first 
substrate surface; and, 

a first nozzle oriented to deliver liquid to the feature and at least a second 
oriented to deliver liquid to the feature while the laser beam acts on the 

where a region of the feature to which there is an obstruction from the first 
is supplied with liquid by the at least a second nozzle from which the 

is not present, w herein the first nozzle and the at least a second nozzle 
cofnpnse at least three nozzles. 
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18. (Original) The apparatus of claim 17, wherein the first nozzle and the at 
lesfet a second nozzle are positioned on a single liquid supply structure. 

19. (Canceled). 

20. (Currently Amended) The apparatus of claim 49 XL wherein the at least 
thifce nogglo nozzles are oriented to approximate a footprint of the feature. 

21 . (Currently Amended) An apparatus comprising: 

a means for generating optical energy sufficient to remove substrate material to 
forjn a feature in a substrate; 

a first means for supplying liquid to at least a portion of the feature; ead; 
a second means for supplying liquid to a region of the feature to which the first 
me^ns is obstructe d; and 

means for selectively supplying liquid from the first means, second means, or 
bofa the first and second means. 



22. (Canceled) 

23. (Original) The apparatus of claim 21, wherein the first means comprises a 
supjply means coupled with a nozzle. 
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24. (Original) A method comprising: 

first configuring a laser machine to deliver liquid along a first liquid supply 
pa h to a substrate while laser machining a feature into the substrate to a first feature 
depth; and, 

second configuring the laser machine to deliver liquid along at least one 
different liquid supply path to the substrate while laser machining the feature into the 
sul istrate to a second greater feature depth comprising at least a majority of a thickness 
of he substrate extending between a first substrate surface and a second substrate 
surface. 

25. (Original) The method of claim 24, wherein said first configuring creates a 
shi dow region of the feature and wherein the first liquid supply path is impeded firom 
suj plying liquid to the shadow region. 

26. (Original) The method of claim 25 9 wherein said second configuring 
defvers liquid to the shadow region. 

27. (Original) A method comprising: 

forming a feature to a first depth in a substrate by supplying a first liquid to 
ess sntially an entirety of an area of a first substrate surface defining a first footprint of 
feature while moving a laser beam along the first substrate surface; and, 

forming the feature to a second greater depth comprising at least a majority of 
tiickness of the substrate by supplying a second liquid to essentially an entirety of 
area of a second substrate surface defining a second footprint of the feature while 
mc ving a laser beam along the second substrate surface. 



28. (Original) The method of claim 27, wherein the supplying a first liquid and 
supplying a second liquid comprise supplying a liquid aerosol. 
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29. (Original) The method of claim 27, wherein the supplying a first liquid 
comprise supplying the first liquid along at least a first liquid supply path and 

su] Jplying a second liquid comprises supplying the second liquid along at least a 
se< ond liquid supply path that is oriented to supply liquid to a region of the feature 
th4t the first liquid supply path does not reach. 

30. (Original) A method of laser micromadbriniug a substrate comprising: 
forming a feature into a substrate, at least in part, by directing a laser beam at 

substrate; and, 

during at least a portion of said forming, supplying liquid to at least a first 
of the feature along a first liquid supply path and supplying liquid to al least a 
different region of the feature along at least a second liquid supply path, 
wj jerein said acts of supplying liquid allow the feature to be formed at a faster rate 
would be achieved in the absence of the liquid. 
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31- (Original) The method of claim 30, wherein the supplying liquid to a first 
region and supplying liquid to a second region reduces an incidence of redeposition of 
lasfcr machining debris proximate the feature. 
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las* 



32. (Original) The method of claim 30, wherein the supplying liquid to a first 
and supplying liquid to a second region reduce an incidence of redeposition of 

machining debris proximate the feature which allows the feature to more closely 
approximate a desired feature profile. 

33. (Original) A method comprising: 

forming a feature into a substrate, at least in part, by directing a laser beam at 

to remove substrate material at a laser interaction zone; and, 
during at least a first duration of said directing, first supplying liquid to the 
interaction zone from a first nozzle, and during at least a second different 

of said directing, second supplying liquid to the laser interaction zone from at 
a second different nozzle. 
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34. (Original) The method of clajtn 33, wherein the second supplying 
comprises supplying the liquid when the laser interaction zone is in a region of the 
feature which is obstructed from the first nozzle. 

35. (Original) The method of claim 33, wherein the first supplying comprises 
supplying the liquid when the laser interaction zone is in a region of the feature which 
is pbstmcted from the second nozzle. 

36. (Original) The method of claim 33 further comprising supplying liquid 
frcjm both the first nozzle and the second nozzle during a third duration. 

37. (Original) A method comprising: 

forming a feature into a substrate, at least in part, by directing a laser beam at 
th«| substrate to remove substrate material at a laser interaction zone; and, 

during at least a first duration of said directing, selectively controlling a 
dejivery of liquid to the laser interaction zone along at least two different liquid supply 
s. 



38- (Original) The method of claim 37, wherein said selectively controlling 
comprises delivering liquid along a first liquid supply path and not delivering liquid 
alqng a second supply path when the laser interaction zone is in a first region of the 
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39. (Original) The method of claim 38, wherein said selectively controlling 
delivering liquid along the second liquid supply path and not delivering 
along the first liquid supply path when the laser interaction zone is in a second 
of the feature that is obstructed from being directly supplied by the first path. 



-8- 



PAGE 9123 * RCVD AT M5/2006 12:20:10 PM [Eastern Daylight Time] * SVR:USPTO-ff XRF-1/13 1 DNIS:2738300 1 CSID: 770951 0933 * DURATION (mm«ss):0W)2 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHffiIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




INES OR MARKS ON ORIGINAL DOCUMENT 



